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(54) Air filter 

(57) An air filter is substantially made up of a filter 
element (4) having a pleated filtering portion (5) and a 
collar portion (6) that extends on an outer periphery of 
the filtering portion and that has a sealing function, the 
filtering portion and the collar portion being integrally 
formed from the same material, and a cap (3) and a 
case (2) each of which has a flange (33, 23) for clamp- 
ing the collar portion (6) of the filter element (4). One of 
the flange (33) of the cap (3) and the flange (23) of the 
case (2) has a protruded portion (26) that has an 
inclined portion (27, 28). The collar portion (6) of the fil- 
ter element (4) has a recess portion (64) that contacts 
the inclined portion (27) of the protruded portion (26) 
and is guided by the inclined portion (27) and fits to the 
protruded portion (26) at a predetermined position so as 
to become set in position. 



FIG. 2 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to an air filter 
usable as a component part of an air cleaner that is dis- 
posed in an intake system of an internal combustion 
engine. 

2. Description of the Related Art 

[0002] In normally employed air cleaners, an air filter 
is firmly retained at a housing position by a construction 
in which a collar portion of a pleated filter body is 
clamped by a case and a cap that are detachable from 
each other. Such air filters are desired to be simply con- 
structed and low-cost United States Patent No. 
5,674,302 discloses a filter in which a pleated filter body 
and a collar portion (i.e., a portion to be clamped by a 
case and a cap) are formed from the same material. 
Japanese Patent Application Laid-Open No. HEI 8- 
243334 discloses a filter in which a collar portion of a 
pleated filter body (i.e., a portion to be clamped by a 
case and a cap) is formed by a hard portion and a soft 
portion, and the collar portion is clamped in such a man- 
ner that the position of the collar portion can be set by 
using a clamping portion of the case and a clamping 
portion of the cap. Toyota Technical Report No. 6865, 
published on May 30, 1997, discloses an air cleaner ele- 
ment mounting construction in which a filter element is 
mounted between a case and a cap in such a manner 
that a protrusion formed in a flange (clamping portion) 
of the cap that faces a clamping portion of the case is fit- 
ted to a corrugated portion formed inwardly of a seal 
portion of the element (i.e., a portion of the element that 
is clamped by the clamping portion of the case and the 
flange (clamping portion) of the cap). Jill Journal of 
Technical Disclosure No. 96-9626, published on August 
1, 1996, discloses a construction in which the position- 
ing and sealing of a non-woven fabric-integrated air filter 
is improved by fitting a protrusion formed in a clamped 
portion of the air filter into a recess formed in a clamping 
portion of a case that faces a clamping portion of a cap. 
[0003] However, the aforementioned air filters have 
not received consideration regarding prevention of a 
mounting error that where a filter element is to be 
mounted at such a position as to divide a space defined 
by the case and the cap into a dusty side and a clean 
side, that is. a before-f irtration side and an after-filtration 
side, the filter element is falsely placed in a 180°- 
reversed orientation so that the dusty and clean sides of 
the filter element are in the opposite positions (reversed 
positions). Therefore, the conventional air filters need 
an improvement in this respect. 



SUMMARY OF THE INVENTION 

[0004] Accordingly, it is an object of the present inven- 
tion to provide an air filter that has a mounting error pre- 
5 venting function as well as a sealing function and a 
positioning function. 

[0005] In accordance with the invention, an air filter 
includes a filter element having a pleated filtering por- 
tion and a collar portion that extends on an outer periph- 
w ery of the filtering portion and that has a sealing 
function, the filtering portion and the collar portion being 
integrally formed from the same material, a cap and a 
case each of which has a flange for clamping the collar 
portion of the filter element, a protruded portion formed 
15 in one of the flange of the cap and the flange of the 
case, the protruded portion having an inclined portion, 
and a recess portion formed in the collar portion of the 
filter element, the recess portion fitting to the protruded 
portion at a predetermined position so as to become set 
20 in position. One of an inside surface of the recess por- 
tion and an outside surface of the recess portion con- 
tacts the inclined portion of the protruded portion and is 
guided by the inclined portion. The other one of the 
inside surface and the outside surface is pressed by the 
25 protruded portion so as to seal a gap between the pro- 
truded portion and the recess portion. 
[0006] The air filter is mounted so that the air filter is 
housed between the case and the cap. 
[0007] In a mounting procedure, the collar portion of 
30 the filter element is pressed from above by the flange of 
the cap while a lower surface side of the collar portion is 
placed on the flange of the case. 
[0008] As a result, the recess portion of the collar por- 
tion of the filter element moves along the inclined por- 
35 tion of the protruded portion of the flange of the case, 
and is guided to a predetermined position, where the 
recess portion fits to the protruded portion. Thus, the fil- 
ter element can be quickly set in position. 
[0009] That is, the air filter is designed so that the filter 
40 element cannot be mounted unless the recess portion 
of the collar portion of the filter element is guided by the 
inclined portion of the protruded portion formed in one 
of the flange of the case and the flange of the cap. 
Therefore, this design prevents a mounting error that 
45 where the filter element is to be mounted at such a posi- 
tion as to divide a space defined by the case and the 
cap into a dusty side and a clean side, that is, a before- 
filtration side and an after-filtration side, the filter ele- 
ment is falsely placed in a 180°-reversed orientation so 
so that the dusty and clean sides of the filter element are in 
the opposite positions (reversed positions) 
[0010] After the filter element is set at the predeter- 
mined position, the collar portion of the filter element is 
clamped by the flange of the cap and the flange of the 
55 case, and thereby fixed and retained. 

[001 1 ] In the air filter of the invention, the filtering por- 
tion and the collar portion, formed from the same mate- 
rial, may contain a low-melting point resin fiber. 



2 



3 



EP 0 982 062 A2 



4 



[001 2] If the collar portion containing the low-melting 
point resin fiber is thermally pressed, the distortion in 
the collar portion can be reduced, and the contact sur- 
faces where the collar portion is clamped by the flange 
of the cap and the flange of the case can be flattened, 
and the sealing can be improved. 
[001 3] The aforementioned one of the inside surface 
and the outside surface of the recess portion may have, 
in a region where the one contacts the inclined portion, 
a hard portion formed by thermally compressing a low- 
melting point resin fiber. 

[0014] In this construction, the hard portion in the 
recess portion of the collar portion of the filter element 
more readily slides along the inclined portion of the pro- 
truded portion, so that the air fitter can be more quickly 
set in position. Furthermore, after the recess portion of 
the collar portion of the filter element is guided to the 
predetermined position by the inclined portion of the 
protruded portion of the flange of the case, a non-hard 
portion (soft portion) formed in the recess portion is 
pressed by the protruded portion, thereby establishing a 
sealed condition. Since the sealed condition can be 
maintained, good sealing can also be maintained. 
[001 5] The other one of the inside surface and the out- 
side surface of the recess portion may have, in a region 
where the other one is pressed by the protruded por- 
tion, a soft portion that is thicker than the hard portion. 
[001 6] When the soft portion is clamped by the flange 
of the cap and the flange of the case, the margin for 
compression increases because the soft portion is 
thicker than the hard portion. Therefore, the amount of 
elastic deformation increases and, therefore, the elastic 
reaction or restoration force increases, so that the seal- 
ing further improves. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 7] The foregoing and further objects, features and 
advantages of the present invention will become appar- 
ent from the following description of preferred embodi- 
ments with reference to the accompanying drawings, 
wherein like numerals are used to represent like ele- 
ments and wherein: 

Fig. 1 is a sectional view of an air filter according to 
a first embodiment of the invention in a ready-for- 
use state, where a collar portion of a filter element 
is clamped by a flange of a cap and a flange of a 
case; 

Fig. 2 is an enlarged fragmentary view, where the 
collar portion of the filter element shown in Fig. 1 is 
about to be clamped by the flange of the cap and 
the flange of the case; 

Fig. 3 is an enlarged fragmentary view, where he 
collar portion of the filter element shown in Fig. 1 is 
clamped by the flange of the cap and the flange of 
the case; 

Fig. 4 is an enlarged fragmentary view, where the 



collar portion of the filter element is clamped by the 
flange of the cap and the flange of the case accord- 
ing to a second embodiment of the invention; 
Fig. 5 is an enlarged fragmentary view, where the 
s collar portion of the filter element is clamped by the 
flange of the cap and the flange of the case accord- 
ing to a third embodiment of the invention; 
Fig. 6 is an enlarge fragmentary view, where the 
collar portion of the filter element is clamped by the 
10 flange of the cap and the flange of the case accord- 
ing to a fourth embodiment of the invention; 
Fig. 7 is an enlarge fragmentary view, where the 
collar portion of the filter element is clamped by the 
flange of the cap and the flange of the case accord- 
15 ing to a fifth embodiment of the invention; 

Fig. 8 is an enlarge fragmentary view, where the 
collar portion of the filter element is clamped by the 
flange of the cap and the flange of the case accord- 
ing to a sixth embodiment of the invention; 
20 Fig. 9 is an enlarge fragmentary view, where the 
collar portion of the filter element is clamped by the 
flange of the cap and the flange of the case accord- 
ing to a seventh embodiment of the invention; 
Fig. 10 is an enlarge fragmentary view, where the 
25 collar portion of the filter element is clamped by the 
flange of the cap and the flange of the case accord- 
ing to a tenth embodiment of the invention; 
Fig. 11 is a perspective view of a filter element 
employed in a ninth embodiment of the invention; 
30 Fig. 1 2 is a plan view of a filter element employed in 
a tenth embodiment of the invention; 
Fig. 13 is a sectional view taken on line XIII-XIII in 
Fig. 12; and 

Fig. 14 is a perspective view of a filter element 
35 employed in an eleventh embodiment of the inven- 
tion. 

DETAILED DESCRIPTION OF PREFERRED EMBOD- 
IMENTS 

40 

[0018] A first embodiment of the air filter of the present 
invention will be described with reference to Figs. 1 
through 3. 

[001 9] Referring to Fig. 1 , an air filter 1 is substantially 
45 made up of a case 2 and a cap 3 that are detachable 
from each other, and a filter element 4 that is clamped 
by the case 2 and the cap 3 and mounted at such a 
position as to divide an internal space defined by the 
case 2 and the cap 3 into a dusty side S1 and a clean 
so side S2, that is, a before-f iltration side and an after-filtra- 
tion side. 

[0020] The case 2 is a bottomed cylinder-shaped con- 
tainer that is formed from polypropylene (or from an 
other resin or a metal). The case 2 has a tube-shaped 
55 intake air inlet passage 22 extending horizontally from a 
lower portion of a peripheral wall 21 of the tubular case 
2. and a flange 23 extending on an outer peripheral side 
of an upper end portion of the peripheral wall 21. The 
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flange 23 of the case 2 is provided for mounting the cap 
3 and the filter element 4. 

[0021 ] As shown in Fig. 2, the flange 23 has a first hor- 
izontal portion 24 and a second horizontal portion 25 
that are vertically shifted from each other, and a pro- s 
truded portion 26 protruded from a top surface of the 
first horizontal portion 24 and a top surface of the sec- 
ond horizontal portion 25 as in a ridge having a gener- 
ally triangular sectional shape. The protruded portion 26 
has on both sides slopes 27, 28 that are at 50° with 10 
respect to a perpendicular line P. 
[0022] The cap 3 is a polypropylene-made cylindrical 
container having a ceiling portion 30. A tube-shaped 
intake air outlet passage 32 extends from the ceiling 
portion 30. A flange 33 extends on an outer peripheral 15 
side of a lower end portion of a peripheral wall 31 of the 
tubular cap 3. The flange 33 is provided for mounting 
the filter element 4 and the case 2. 
[0023] As shown in Fig. 2, the flange 33 has a horizon- 
tal portion 34 extending outward from the peripheral 20 
wall 31 , more specifically, from a position that is about 4 
mm above a lower end 310 of the peripheral wall 31, 
and a vertical portion 35 extending vertically from a dis- 
tal end of the horizontal portion 34. The peripheral wall 
31. the horizontal portion 34 and the vertical portion 25 
define a housing recess 36 that is open downward. The 
housing recess 36 is provided with such dimensions as 
to house and cover a vertical portion 61, a second hori- 
zontal portion 62 and a seal portion 63 of a collar por- 
tion 6 of the filter element 4 (described below). 30 
[0024] The filter element 4 includes a pleated filtering 
portion 5 formed from a polyethylene terephthalate 
fiber, and the collar portion 6 formed integrally with the 
filtering portion 5. 

[0025] The collar portion 6 includes a first horizontal 35 
portion 60 extending horizontally from a periphery por- 
tion 51 of the filtering portion 5, a vertical portion 61 
extending upward with a slight inclination from the first 
horizontal portion 60, a second horizontal portion 62 
extending horizontally from the vertical portion 61, and 40 
a seal portion 63 that is formed on a distal end side of 
the second horizontal portion 62 and that has an upper 
surface 630 (a portion that serves as a sealing surface) 
flush with an upper surface 620 of the second horizontal 
portion 62. The seal portion 63 is thicker than the sec- 45 
ond horizontal portion 62. A downwardly open recess 
64 is defined by the vertical portion 61 , the second hor- 
izontal portion 62, and the seal portion 63. 
[0026] The first horizontal portion 60, the vertical por- 
tion 61 and the second horizontal portion 62 of the collar so 
portion 6 are formed as a high-density hard portion 6b 
using a polyethylene terephthalate. The seal portion 63 
of the collar portion 6 is formed as a low-density soft 
portion 6a using a polyethylene terephthalate. 
[0027] The width of the opening of the recess portion ss 
64 is less than the width of a base portion of the pro- 
truded portion 26 of the flange 23. The depth of the 
recess portion 64 is set to a sufficiently great depth such 



that when the protruded portion 26 fits into the recess 
portion 64, inner peripheral surfaces 610, 631 of the 
recess portion contact the slopes 27, 28, respectively, of 
the protruded portion 26 before a distal end of the pro- 
truded portion 26 contacts a bottom portion of the 
recess portion 64. 

[0028] During assembly of the air filter 1 of the first 
embodiment constructed as described above, the collar 
portion 6 of the filter element 4 is clamped between the 
flange 23 of the case 2 and the flange 33 of the cap 3 in 
the following manner. That is, a lower surface 6c of the 
collar portion 6 of the filter element 4 is placed on the 
flange 23 of the case 2 while the upper surface 620 of 
the second horizontal portion 62 and the upper surface 
630 of the seal portion 63 of the collar portion 6 are cov- 
ered with and enclosed in the flange 33 of the cap 3. 
[0029] That is, the housing recess portion 36 formed 
in the flange 33 of the cap 3 houses and pressurizes the 
vertical portion 61 , the second horizontal portion 62 and 
the seal portion 63 of the collar portion 6 of the filter ele- 
ment 4. 

[0030] The collar portion 6 of the filter element 4 can 
be quickly set to a predetermined position in the follow- 
ing manner. The inner peripheral surface 610 of the ver- 
tical portion 61 formed by the high-density hard portion 
6b contacts the slope 27 of the protruded portion 26 of 
the flange 23 of the case 2. and is slidingly guided by 
the slope 27 in a good and swift manner, so that the 
recess portion 64 of the collar portion 6 becomes 
engaged with the protruded portion 26 of the case 2. 
After being mounted to the case 2, the cap 3 is firmly 
retained thereto by using a fastening member (not 
shown). The cap 3 prevents thermal shrinkage of the fil- 
ter element 4. 

[0031 ] The air filter 1 is designed so that the filter ele- 
ment 4 cannot be mounted unless the recess portion 64 
of the collar portion 6 of the f ilter element 4 is guided by 
the slope 27 of the protruded portion 26 formed in the 
flange 23 of the case 2. Therefore, this design prevents 
a mounting error that where the filter element 4 is to be 
mounted at such a position as to divide a space defined 
by the case 2 and the cap 3 into a dusty side S1 and a 
clean side S2, that is, a before-filtration side and an 
after-filtration side, the filter element 4 is falsely placed 
in a 180°-reversed orientation so that the dusty and 
clean sides of the filter element are in the opposite posi- 
tions (reversed positions). 

[0032] The air filter 1 of the first embodiment thus 
eliminates the error of reversed mounting, which often 
occurs in the case of conventional filter elements having 
flat flanges. The air filter 1 of the first embodiment also 
ensures reliable fixation and retainment of the filter ele- 
ment to a predetermined position. The embodiment 
thus improves the assembling efficiency. 
[0033] Furthermore, the seal portion 63 of the collar 
portion 6 of the filter element 4 is formed by the low-den- 
sity soft portion 6a. Therefore, when pressed by the 
flange 33 of the cap 3. the seal portion 63 elastically 
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deforms, so that the inner peripheral surface 631 of the 
recess portion 64 of the collar portion 6 closely contacts 
the slope 28 of the protruded portion 26 of the flange 23 
of the case 2 due to the elastic restoration force of the 
seal portion 63 produced in accordance with the press- 
ing force of the flange 33 of the cap 3. Thus, the sealing 
characteristic improves. 

[0034] The sealing characteristic also improves 
because the slopes 27. 28 of the protruded portion 26 
contact the inner peripheral surfaces 610, 631 of the 
recess portion 64 from different sides. If the fitter ele- 
ment 4 thermally shrinks during operation of the air filter 
1 , a force occurs that moves the collar portion 6 of the 
fitter element 4 in a horizontal direction in Fig. 3. No 
matter whether the collar portion 6 shifts rightward or 
leftward in Fig. 3, one of the inner peripheral surfaces 
610, 631 of the recess portion 64 is further pressed by 
the protruded portion 26 since the inner peripheral sur- 
faces 610, 631 contact different sides of the protruded 
portion 26. Therefore, deterioration of the sealing char- 
acteristic is curbed. 

[0035] When the filter element 4 has been mounted as 
described above, firm retainment of the filter element 4 
is established. That is, an upper portion of the collar por- 
tion 6 of the fitter element 4 is disposed and retained in 
the housing recess 36 of the flange 33 of the cap 3 while 
the recess 64 of the collar portion 6, that is. a lower por- 
tion thereof, is fitted over the protruded portion 26 of the 
case 2. Therefore, deviation of the collar portion 6 of the 
filter element 4 from the predetermined position will be 
prevented, and good sealing condition at the predeter- 
mined position will be maintained. 
[0036] Fig. 4 shows a second embodiment of the 
invention. An air filter 1 A of the second embodiment has 
substantially the same construction as the air filter 1 of 
the first embodiment except that a small protrusion 341 
is provided on a lower end surface 340 of a horizontal 
portion 34 of a flange 33 of a cap 3. 
[0037] In the air filter 1 A of the second embodiment, 
the small protrusion 341 is pressed into the upper sur- 
face 630 of the seal portion 63 of the collar portion 6 of 
the filter element 4. Therefore, the air filter 1A of the 
second embodiment improves the sealing, besides 
achieving substantially the same advantages as those 
achieved by the air f flter 1 of the first embodiment. 
[0038] Fig. 5 shows a third embodiment of the inven- 
tion. An air filter 1 B of the third embodiment has sub- 
stantially the same construction as the air filter 1A , 
except that a plurality of small protrusions 341 are pro- 
vided on a lower end surface 340 of a horizontal portion 
34 of a flange 33 of a cap 3. 

[0039] In the air filter 1 B of the third embodiment, the 
plurality of small protrusions 341 are pressed into the 
upper surface 630 of the seal portion 63 of the collar 
portion 6 of the filter element 4. Therefore, the air filter 
1B of the third embodiment improves the sealing, 
besides achieving substantially the same advantages 
as those achieved by the air f flter 1 of the first embodi- 



ment 

[0040] Fig. 6 shows a fourth embodiment of the inven- 
tion. An air filter 1C of the fourth embodiment has sub- 
stantially the same construction as the air filter 1 of the 
5 first embodiment, except that a vertical portion 35 of a 
flange 33 of a cap 3 has an inclined surface 350c on a 
side of a housing recess 36. 

[0041 ] In the air filter 1 C of the fourth embodiment, the 
inclined surface 350c of the flange 33 of the cap 3 is 

10 pressed*against the outer peripheral surface 632 of the 
seal portion 63 of the collar portion 6 of the filter ele- 
ment 4, and the outer peripheral surface 632 of the seal 
portion 63 is thereby elastically deformed to produce 
elastic restoration force. Therefore, the air filter 1C of 

15 the fourth embodiment improves the sealing, besides 
achieving substantially the same advantages as those 
achieved by the air filter 1 of the first embodiment. 
[0042] Fig. 7 shows a fifth embodiment of the inven- 
tion. An air filter 1 D of the fifth embodiment has substan- 

20 tially the' same construction as the air fitter 1 of the first 
embodiment, except that a small protrusion 251 is pro- 
vided on an upper surface 250 of a second horizontal 
portion 25 of a flange 23 of a case 2. 
[0043] In the air filter 1 D of the fifth embodiment, the 

25 protrusion 251 is pressed into the lower surface 633 of 
the seal portion 63 of the collar portion 6 housed in the 
housing recess 36 of the flange 33 of the cap 3. so as to 
restrain the seal portion 63 from escaping radially out- 
ward during elastic deformation thereof within the nous- 

30 ing recess 36. The restraint of the seal portion 63 in this 
manner correspondingly increases the elastic restora- 
tion force of the seal portion 63. Therefore, the air filter 
1D of the fifth embodiment improves the sealing, 
besides achieving substantially the same advantages 

35 as those achieved by the air fitter 1 of the first embodi- 
ment. 

[0044] Fig. 8 shows a sixth embodiment of the inven- 
tion. An air fitter 1 E of the sixth embodiment has sub- 
stantially the same construction as the air fitter 1 of the 

40 first embodiment, except that a sealing material (e.g., 
an elastomer) e is applied to an upper surface 620 of a 
second horizontal portion 62 of a collar portion 6 of a fil- 
ter element 4 and to an upper surface 630 of a seal por- 
tion 63 of the collar portion 6 that is flush with the 

45 aforementioned upper surface 620. 

[0045] In the air filter 1 E of the sixth embodiment, the 
lower surface 340 of the horizontal portion 34 of the 
flange 33 of the cap 3 is closely adhered to the upper 
surface 620 of the second horizontal portion 62 and the 

so upper surface 630 of the seal portion 63 of the collar 
portion 6 of the filter element 4 by the sealing material e. 
Therefore, the air fitter 1E of the sixth embodiment 
improves the sealing, besides achieving substantially 
the same advantages as those achieved by the air filter 

55 1 of the first embodiment. 

[0046] Fig. 9 shows a seventh embodiment of the 
invention. An air filter 1F of the seventh embodiment 
has substantially the same construction as the air filter 
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1 of the first embodiment, except that a seal portion 63 
of a collar portion 6 of a filter element 4 has a sloped 
upper surface 630a. 

[0047] In the air filter 1 F of the seventh embodiment, 
the sloped upper surface 630a of the seal portion 63 of 
the filter element 4 is elastically deformed to assume a 
horizontal plane by the lower end surface 340 of the hor- 
izontal portion 34 of the flange 33 of the cap 3, thus pro- 
ducing elastic restoration force. Furthermore, since the 
soft portion 6a of the collar portion 6 of the f ilter element 
4 is protruded toward the lower end surface 340 of the 
flange 33 of the cap 3 in comparison with the hard por- 
tion 6b of the collar portion 6, the soft portion 6a can be 
reliably compressed by the lower end surface 340, so 
that the soft portion 6a closely contacts the flange 33 of 
the cap 3. The air filter 1 F of the seventh embodiment 
thus improves the sealing, besides achieving substan- 
tially the same advantages as those achieved by the 
first embodiment. 

[0048] Fig. 10 shows an air filter 1G of an eighth 
embodiment. The air filter 1G has substantially the 
same construction as the air filter 1 of the first embodi- 
ment, except that the air filter 1G of the eighth embodi- 
ment has a vertically inverted clamping structure in 
comparison with that of the air filter and that a sealing 
material g is used. 

[0049] In the air filter 1 G of the eighth embodiment, a 
flange 23g formed in a case 2 includes a peripheral wall 
21 of the case 2, a horizontal portion 21 1 protruded out- 
ward from the peripheral wall 21 , more specifically, from 
a portion thereof slightly below an upper end 210 of the 
peripheral wall 21 , and a vertical portion 212 extending 
vertically down from the horizontal portion 21 1 . 
[0050] A flange 33g formed in a cap 3 includes a first 
horizontal portion 330 and a second horizontal portion 
331 that are provided radially outwardly of a peripheral 
wall 31 of the cap 3 and that are vertically shifted from 
each other, a protruded portion 333 protruded from a 
lower surface of the first horizontal portion 330 and a 
lower surface of the second horizontal portion 331 as in 
an inverted ridge having a generally triangular sectional 
shape, and a vertical portion 332 extending vertically 
down from the second horizontal portion 331. The pro- 
truded portion 333 has on both sides sloped surfaces 
334, 335 that are at 50° with respect to a perpendicular 
line P. 

[0051] A collar portion 6g formed integrally with a fil- 
tering portion 5 of a filter element 4 includes a first hori- 
zontal portion 60g extending horizontally from a 
periphery portion 51 of the filtering portion 5, a vertical 
portion 61 g extending vertically downward from the first 
horizontal portion 60g, a second horizontal portion 62g 
extending horizontally from the vertical portion 61g, and 
a relatively thick seal portion 63g that is formed on a dis- 
tal end side of the second horizontal portion 62g and 
that has a lower surface 630g (a portion that serves as 
a sealing surface) flush with a lower surface 620g of the 
second horizontal portion 62g. An upwardly open 



recess 64g is defined by three portions of the collar por- 
tion 6g, that is, the vertical portion 61 g, the second hor- 
izontal portion 62g, and the seal portion 63g. 
[0052] The first horizontal portion 60g, the vertical por- 

5 tion 61 g and the second horizontal portion 62g of the 
collar portion 6g are formed as a high-density hard por- 
tion 6b using a polyethylene terephthalate. The seal 
portion 63g of the collar portion 6g is formed as a low- 
density soft^portion 6a using a polyethylene terephtha- 

10 late. 

[0053] In the air filter 1G of the eighth embodiment, 
the collar portion 6g formed integrally with the filtering 
portion 5 of the filter element 4 is surrounded and 
restrained by the peripheral wall 21 and the horizontal 
is portion 21 1 of the case 2, and the first horizontal portion 
330, the second horizontal portion 331 , the vertical por- 
tion 332 and the protruded portion 333 of the cap 3. At 
least a portion of the protruded portion 33 fitted into the 
recess 64g is kept buried in the sealing material g dis- 
20 posed in the recess 64g. The air filter 1G of the eighth 
embodiment thus improves the sealing, besides achiev- 
ing substantially the same advantages as those 
achieved by the air filter 1 of the first embodiment. 
[0054] Fig. 1 1 shows a ninth embodiment of the inven- 
25 tion. A filter element 4h employed in the ninth embodi- 
ment has substantially the same construction as the 
filter element 4 employed in the air filter 1 of the first 
embodiment, except that a collar portion 6 extends 
along sides of a filtering portion 5h, at half the height h 
30 of the filtering portion 5h as indicated in Fig. 1 1 . 

[0055] An air filter 1 H (not shown) employing the filter 
element 4h of the ninth embodiment also achieves sub- 
stantially the same advantages as those achieved by 
the air filter 1 of the first embodiment. 
35 [0056] Figs. 12 and 13 show a tenth embodiment of 
the invention. An air filter 1 J of the tenth embodiment 
has substantially the same construction as the air f ilter 
1 of the first embodiment, except that a depleted portion 
or cutout 37j is formed in a portion of a flange 33j of a 
40 cap 3j, and a protrusion 26j is formed in a flange 23j of 
a case 2j at such a position as to face the cutout 37j. 
and a portion of a collar portion 6 of a filter element 4j is 
modified in shape so as to form a recess 64j that fits to 
the cutout 37j and the protrusion 26j ( in order to prevent 
45 the mis-mounting of the filter element 4j. 

[0057] The air filter 1 J of the tenth embodiment also 
achieves substantially the same advantages as those 
achieved by the air filter 1 of the first embodiment. 
[0058] Fig. 14 shows an eleventh embodiment of the 
so invention. A filter element 4k employed in the eleventh 
embodiment has substantially the same construction as 
the filter element 4 employed in the air filter 1 of the first 
embodiment, except that the filter element 4k of the 
eleventh embodiment has a special configuration (i.e.. a 
55 generally inverted "L" shape when viewed from a front 
side) in which a plurality of smaller divisions of pleated 
filtering portions 5k are arranged and then thermally 
fused to one another so that the filtering portions 5k are 
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joined into an integral fitter with a collar portion 6k 
extending along an outer periphery of the filter. 
[0059] An air filter (not shown) employing the filter ele- 
ment 4k of the eleventh embodiment also achieves sub- 
stantially the same advantages as those achieved by 
the air filter 1 of the first embodiment. 
[0060] The configuration of the filter element 4k is not 
limited to the above-described configuration. A plurality 
of filtering portions 5k may be arranged into any desired 
configuration, and then joined to one another by thermal 
fusion into an integral filter. 

[0061 ] When an air filter according to the invention as 
described above is mounted between the case and the 
cap, the collar portion of the filter element is supported 
at its lower side by the flange of the case, and is pressed 
from above by the flange of the cap. In response, the 
recess portion of the collar portion of the filter element 
moves along a sloped portion of the protrusion of the 
flange of the case, and becomes engaged with the pro- 
trusion at a predetermined position. Therefore, the filter 
element can be quickly positioned. After the filter ele- 
ment has been positioned, the cap is fixed and retained, 
thereby preventing thermal shrinkage of the filter ele- 
ment. 

[0062] The filter element in the invention is designed 
so that the filter element cannot be mounted unless the 
recess portion of the collar portion of the filter element 
is guided by the sloped portion of the protrusion that is 
formed on one of the flange of the case and the flange 
of the cap. This design therefore prevents the mounting 
error that where a filter element is to be mounted at 
such a position as to divide a space defined by the case 
and the cap into a dusty side and a clean side, that is, a 
before-f iltration side and an after-filtration side, the filter 
element is falsely placed in a 180°-reversed orientation 
so that the dusty and clean sides of the filter element 
are in the opposite positions (reversed positions). 
[0063] Thus, the air filter of the invention eliminates 
the error of reversed mounting, which often occurs in 
the case of conventional filter elements having flat 
flanges. The air filter of the invention also ensures relia- 
ble fixation and retainment of the filter element to a pre- 
determined position, thereby improving the assembling 
efficiency. 

[0064] The foregoing embodiments may use a mixture 
of a high-melting point f ber and a low-melting point fiber 
as a material for integrally forming the pleated filtering 
portion and the collar portion extending around the fil- 
tering portion. 

[0065] For example, a high-melting point fiber and a 
low-melting point f toer are mixed and formed into a mat. 
After the mat is pleated, a central portion of the mat is 
held by a die. Then, the mat is heated to a temperature 
at which only the low-melting point fiber in the peripheral 
end portion of the mat melts. The peripheral end portion 
is then compressed to form a collar portion. 
[0066] As for a material for forming the filter element, 
a non-woven fabric formed from a polyester may be 



used. 

[0067] A peripheral end portion of a filter element 
formed only from a non-woven fabric may be trimmed or 
cut. If a method, for example, a stamping method using 
5 a Thomson blade, or a cutting method using a shear 
blade, is employed for the trimming, ffoers of the non- 
woven fabric may ravel at a trimmed surface. The prob- 
lem of raveling can be eliminated by employing a melt- 
cut method. 

io [0068] A polyester fiber may be used as a low-melting 
point resin fiber contained in the f flter element 
[0069] The protrusion formed on one of the flange of 
the cap and the flange of the case has an inclined por- 
tion. Therefore, when the filter element is mounted, the 
75 recess portion formed in the collar portion of the filter 
element is brought into the contact with the inclined por- 
tion of the protrusion. The recess portion is guided by 
the inclined surface until the recess portion becomes 
joined with the protrusion at a predetermined position. 
The filter element is thus positioned. 
[0070] The recess portion of the collar portion of the 
filter element may have such a configuration that the 
recess portion can readily contact the inclined portion of 
the protrusion and can be smoothly guided and posi- 
tioned by the inclined portion. For example, the recess 
portion of the collar portion of the fitter element may 
have an inclined portion that has the same inclination 
angle as the inclined portion of the protrusion does and 
that faces the inclined portion of the protrusion when the 
fitter element is mounted. 

[0071 ] The filter element may have a square or rectan- 
gular shape, or a shape other than rectangle, a special 
shape, or the like. A special shape of a filter element 
may be formed by, for example, arranging a plurality of 
small divisions of pleated filtering portions into an 
intended shape, and then joining them by thermal 
fusion. A special shape of a filter element may also be 
formed by a press method. 

[0072] If a seal surface of the collar portion is formed 
by heat-pressing a pleated non-woven cloth, creases 
may be formed on the seal surface so that the sealing 
will deteriorate, because there is no direction specificity 
in the flattening of the pleated non-woven cloth, or 
because the joining force between ridges of the pleated 
non-woven cloth. Therefore, it becomes important to 
reduce the incidence of such creases. Consequently, it 
is preferable to reduce the incidence of creases in a seal 
surface of a pressed pleated non-woven cloth by sepa- 
rately heat-fusing a non-woven cloth for sealing. 
[0073] In this construction, a hard portion and a soft 
portion on a seal side are pressed in a flush surface 
manner so as to avoid forming a step between the two 
portions, thereby preventing occurrence of creases. 
[0074] The aforementioned non-woven fabric seal 
material may be replaced by other kinds of seal materi- 
als. For example, a urethane or an elastomer may be 
injected into a mold during the molding of a filter ele- 
ment, so that a urethane or elastomer seal portion may 
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be formed together with the filter element. A urethane or 
elastomer seal portion may also be separately prepared 
and adhered to a f ilter element. 
[0075] A seal surface of the collar portion on which a 
non-woven fabric seal material may be burned (burned 
for balling) to form fiber balls on the seal surface. There- 
fore, the joining force between the non-woven fabric 
seal material and the seal surface of the collar portion 
will be increased by entangling fibers of the non-woven 
fabric seal material with fiber balls on the seal surface. 
[0076] While the present invention has been 
described with reference to what are presently consid- 
ered to be preferred embodiments thereof, it is to be 
understood that the invention is not limited to the dis- 
closed embodiments or constructions. To the contrary, 
the invention is intended to cover various modifications 
and equivalent arrangements. 

Claims 

1 . An air filter comprising: 

a filter element (4) having a pleated filtering 
portion (5) and a collar portion (6) that extends 
on an outer periphery of the filtering portion 
and that has a sealing function, the filtering 
portion and the collar portion being integrally 
formed from a same material; and 
a cap (3) and a case (2) each of which has a 
flange (33, 23) for clamping the collar portion of 
the filter element, 

the airf ilter being characterized by comprising: 

a protruded portion (26) formed in one of 
the flange (33) of the cap and the flange 
(23) of the case, the protruded portion hav- 
ing a f irst inclined portion (27); and 
a recess portion (64) formed in the collar 
portion of the filter element, the recess por- 
tion fitting to the protruded portion at a pre- 
determined position so as to become set in 
position, 

wherein one of an inside surface (610) of 
the recess portion and an outside surface 
(631) of the recess portion contacts the 
first inclined portion of the protruded por- 
tion and is guided by the first inclined por- 
tion, and the other one of the inside 
surface and the outside surface is pressed 
by the protruded portion so as to seal a 
gap between the protruded portion and the 
recess portion. 

2. An air filter according to claim 1, characterized in 
that the protruded portion has a second inclined 
portion (28) that presses said other one of the 
inside surface and the outside surface of the recess 
portion. 



20 



3. An air filter according to claim 2, characterized in 
that an angle between the first inclined portion and 
the second inclined portion is defined such that 
when the recess portion f its to the protruded por- 
5 tion, both the inside surface and the outside surface 
of the recess portion contacts the protruded portion 
before a distal end of the protruded portion contacts 
a bottom portion of the recess portion. 

w 4. An airTilter according to claim 1, characterized in 
that the filtering portion and the collar portion con- 
tain a low-melting point resin fiber. 

5. An air filter according to claim 1 or 4, characterized 
is in that said one of the inside surface and the out- 
side surface of the recess portion has, in a region 
where said one contacts the first inclined portion, a 
hard portion (6b) formed by thermally compressing 
a low-melting point resin fiber. 

An air filter according to claim 5, characterized in 
that said other one of the inside surface and the 
outside surface of the recess portion has, in a 
region where said other one is pressed by the pro- 
25 truded portion, a soft portion (6a) that is thicker than 
the hard portion. 

7. An air filter according to claim 1 , characterized in: 

30 that the filter element has, outwardly of the 

recess portion, a seal portion (63) that is 
thicker than a portion that forms the recess por- 
tion, and 

that at least one of the cap and the case has a 
35 protrusion (341, 251) that is protruded toward 

the filter element and that is pressed into the 
seal portion. 

8. An air filter according to claim 1 , characterized in: 

that the filter element has, outwardly of the 
recess portion, a seal portion (63) that is 
thicker than a portion that forms the recess por- 
tion, and 

45 that at least one of the cap and the case has an 

inclined surface (350c) that is inclined with 
respect to a mounting direction of the cap and 
the case and that contacts the seal portion. 

so 9. An air filter according to claim 1 , characterized in: 

that the filter element has, outwardly of the 
recess portion, a seal portion (63) that is 
thicker than a portion that forms the recess por- 
55 tion, and 

that the filter element has an inclined surface 
(630a) that is inclined so that a thickness of the 
seal portion increases as a distance from the 
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recess portion increases. 
1 0. An air filter according to claim 1 , characterized in: 

that said one of the flange of the cap and the s 
flange of the case has a depleted portion (37D 
where the protruded portion is partially 
depleted, and 

that the other one of the flange of the cap and 
the flange of the case has a protruded portion 10 
(26j) that faces the depleted portion, and 
that the filter element has a recess portion (64j) 
that fits to the depleted portion and the pro- 
truded portion facing the depleted portion. 
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(54) Air filter 

(57) An air filter is substantially made up of a filter 
element (4) having a pleated filtering portion (5) and a 
collar portion (6) that extends on an outer periphery of 
the filtering portion and that has a sealing function, the 
filtering portion and the collar portion being integrally 
formed from the same material, and a cap (3) and a 
case (2) each of which has a flange (33, 23) for clamp- 
ing the collar portion (6) of the filter element (4). One of 
the flange (33) of the cap (3) and the flange (23) of the 
case (2) has a protruded portion (26) that has an 
inclined portion (27, 28). The collar portion (6) of the fil- 
ter element (4) has a recess portion (64) that contacts 
the inclined portion (27) of the protruded portion (26) 
and is guided by the inclined portion (27) and fits to the 
protruded portion (26) at a predetermined position so as 
to become set in position. 
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